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Foot-and-mouth disease virus (FMDV) causes an economically important and highly contagious disease of cloven-hoofed animals such as cattle, swine, and sheep. FMD vaccine is the traditional way to protect against the disease, which can greatly reduce its occurrence.
However, the use of FMD vaccines to protect early infection is limited. Therefore, the alternative strategy of applying antiviral agents is required to control the spread of FMDV in outbreak situations. As previously reported, LiCl has obviously inhibition effects on a variety of viruses such as transmissible gastroenteritis virus (TGEV), infectious bronchitis coronavirus (IBV), and pseudorabies herpesvirus and EV-A71 virus. In this study, our findings were the first to demonstrate that LiCl inhibition of the FMDV replication. In this study, BHK-21 cell was dosedependent with LiCl at various stages of FMDV. Virus titration assay was calculated by the 50% FMD vaccine is the traditional way to protect against the disease, which greatly reduces its occurrence. However, the use of FMD vaccines to protect early infection is limited, because the vaccines take protection effect until after 7 days. 4 Additionally, North America and Western Europe are considered as virus-free regions where the animals are not vaccinated.
Therefore, the alternative strategy of applying antiviral agents is required to control the spread of FMDV in outbreak situations.
As previous studies, Lithium Chloride (LiCl) is a drug for treatment of bipolar disorder and depression and Alzheimer's disease, and has been found fracture healing in rodent models with LiCl. method with normalization of the internal control GADPH. 16 The mean mRNA level of mock-treated group was set at 1.00. absence of drug. Subsequently, the cell lysates were prepared with three freeze-thaw cycles, and the viral yields were calculated by TCID 50 and RT-qPCR.
| Cytotoxicity assay

| Viral inhibition course time assay
The 
| Statistics analysis
Data were presented as means ± standards deviation (SD) for at least triplicate experiments. The statistical significance was analyzed by using Student t-test. The significant difference was considered as P > 0.05. All statistical analysis and graphical illustrations were produced by the software GraphPad Prism (Version 5.0).
| RESULTS
| Nontoxic concentrations of LiCl
To exclude the possibility that cytotoxicity of LiCl has impact on FMDV infectivity. The cytotoxicity assays were performed according the instructions of the manufacturer of CCK8. The cell viability was above 80% when the cells were treated with LiCl concentrations of 10, 20, 30, and 40 mM, but the viability was under 50% the cells were treated with LiCl concentrations of 60, 80, and 100 mM (Fig. 1A) .
The LiCl concentration of 10-40 mM is under the CC 50 , and there was no significant difference between the drugs treated cells and the mock-treated cells in the cell morphology (data not shown). So The LiCl concentration of 10-40 mM was decided as the non-toxic concentration of LiCl for antiviral research. (Fig. 1B) ; The mean relative mRNA yields of mock-treated and 10, 20, 30, and 40 mM drugtreated cells were 100.00, 28.67, 2.67, 2.10, and 1.27 (with mocktreated cells set at 100), respectively (Fig. 1C) . The results of viral yields have indicated that the FMDV viral titers decreased in a dosedependent response in the BHK-21 cells treated with LiCl.
| LiCl can inhibit FMDV replication
| LiCl cannot affect FMDV attachment stage and entry stage
The viral attachment and entry assays were performed to determine whether LiCl affected the FMDV attachment and entry stages in cells.
For the viral attachment assay, the mean viral titers (TCID 50 ) of mock- (Fig. 2C) ; The mean relative mRNA yields of mock-treated and 10, 20, 30, and 40 mM drug-treated cells were 100.00, 96.00, 95.00, 100.00, and 93.00 (with mock-treated cells set at 100), respectively (Fig. 2D) .
The results of viral yields have indicated that LiCl cannot affect FMDV attachment stage and entry stage.
| LiCl can affect FMDV replication stage
The viral replication assay was analyzed to determine whether LiCl affected the FMDV replication stage in BHK-21 cells. The mean viral LiCl is a often prescribed drug in the modern pharmacopoeia. [19] [20] [21] It resulted in reductions in both viral protein synthesis and the yield of released viral progeny in EV-A71-infected cells with LiCl, but it only led to a decrease in progeny virus but had no effect on viral protein synthesis. 22 As the treatment might be used for food animal, the food safety of using LiCl as a medicine is also important problem. In order to minimize the risk of LiCl toxicity, careful monitoring, and adjustment of LiCl dosage is especially important.
In conclusion, the FMDV replication stage was inhibited by LiCl with dose-dependent. Besides, the LiCl target of the antiviral effect was the early phase of FMDV replication. FMDV causes an economically important and highly contagious disease of clovenhoofed animals. The use of FMDV vaccines to protect early infection is limited, and the FMDV mutates frequently to escape the immune system. 3, 4, 23 The resulst reveals tha LiCl has potential as an effective anti-FMDV drug. Therefore, LiCl may be an effective drug for the control of FMDV. Based on that, the mechanism of the antiviral effect of LiCl on FMDV infection is need to in-depth research in vivo. 
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